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^#5flO.E]H., ^>7l #el^#5fl^E]:B# S^S->^ 7flS^ ^ B] , o] s] ^ 

^^s. ^^^^^ ^i-^ ^^i«^>^ ^5^^ 

^^^l^V^ Mr^^ a^-i^, ^ ^oM ^^3.^^ ^^^^ ^'H^ 1-^^ 

It(|3LS.l 
S. 1 

si^is-Ai, -^S^^^, #^Tf#5il-$-^:^, -arBl^^^, "^^^^l ^^a. 
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{Polynucleotide Coding Polypeptide Having Function Related to Pyridoxine 
Biosynthesis} 

^^tb 

^^1 ^i*!^^ 2^ csi-pii^A]- A-i<i^ SOR/SNZ n'^^y} ^J^l7l 
^^^(stationary phase-induced protein)tl K0G1606 sflTgeJ^ 
ol-Pli^AV A]cgjz]- #sl^^^(Clustal)W# ^l-g-§>^ ulJUtt ^olrf. 

M ^flS^ ^^i^ tfl^S ^ tflS^ -g-^-sij-^Hl i:fl*!: SDS-PAGE 

M-Bf\fl ^c^lcf. 

<3> £ 3a^ ^ ^^s] ulsl^A] x^^A^ 71^^ l-el^E]^# 3.^^} 

<4> £ 3b^ ^ ^S^^A] A^^A^ 7l^^ 5s^ir #S1^E]JE.# 
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t!: <?>H]AJ^^ -SeflO.BiiE.7l- £<^1^ Tl ^^^^ <^fl7l^Vi:flo^ ^^Hl^i ^1"^ ^S. 
(uj-^^Bf ^-Islsl-o^ ^5^, ^Sl-^ -^S.)^ ^l-^<=li=1-. 

<6> £ 5a^ ^ 3qe]s.xi ^j^Aj 7]^^ l-5]3gH]:B# 3.^^- 

<$]:Hl^^i Tf#5fl-i-^^7l- T2 ^^^^ <^fl7l^>i:fl^ #^>^l^i 7^^ ^<$> 

<7> :£ 5b^ ^ A^^A^ 7l^^ l-B]3gB]:^S 3.^§> 

T:fl*!r ^Hl^>^ -^efl o.Bl3^7|- SSJ^ T2 ^fl7l^>i:fl^ #^>^l^i T-il ^<?]: 

<?>Bl^^ Tf#^l -5-^^.71- T2 ^^^^ <='fl7l^T:flS] ^x>o1lA-l 19^ ^<?> 

65-6 



tflt!: ^B]^^^ -^5ll^Bl:B7l- S^a^ T2 ^^^^ <^ll7l^t|]S] I9<a :^o> 

<10> £ 6a^ ^ ^^^^ 5l]sl^Al ^^^VAj 7l^^ #5l^E]H.# S^§> 

tfltt ^El^^i -^5^]^HlH.7l- T2 ^^^^ <^ll7l^>t|loi ^;^><>ll^i 7«a ^91 

-^S.(^ixl*V tilBl-T-l B6^51 ^71-§1-;<1 ^msl cl^oilA-l ^5^v, ^ 

S.)Sl Af^olx:!-. 

<11> £ 6b^ ^ ^sl^^ ^J^^j 7l^^ #sl^Ei:^# 3.^^ 

^ l-sl7f#5ll-5-^:^, ^^1 ^i-i^^ 1^ ^7lA-i<gs ^l^ol^ l-slTf#5il^Hi:^oii 

tfltt ^^^^^ Tf#Sll^BlH.7l- JE^^l^ T2 ^^^^ <^fl7l^Vtflo^ ^^1-^1 7<a 
^>?3: -^SC^qsl^A] o. 5,i;e51 rl-:lciiA-l AJ^, ^sl-€ -^S.)sl Af^oicf. 

<12> £ 6C^ ^ ^qslS-A] ^J^A^ 7l^^ l-Sl^Hl:^# S^3:> 

#elTf#5ll-i-El:^, ^^1 Ai^«is 1^ 'g7lA-i<gS ^1^<^^ #sl^#Bil^Ei:^oii 
tfl*!r ^VBlAj^^ -^5^1 o.HlH.71- T2 <^1l7l^Vcfl^ ^^Hl^i 711 

^l-e} -^S.(3lsl^Al-T^(pyridoxamine)^ ^7}^ jillSSl T:q4^<^lA-l aJ;^-, ^Sf^ 

-^S.)2l Af^olcl-. 

<i3> £ 6d^ ^ 3Xlsl^A] ^^^^j 7l^# #el3gEl:B# 3.^*> 

^ §SlTf#Sll^Hl:^, ^^1 A-ltlJiJ: 1^ ^7]A-1<1S. c:>l^^^ ^SlTf#Sll-2.ElH.oll 
tilt!: <?]:Hl^^^ -^5lj^HlH.7l- T2 ^^^^ <*ll7l^t|l^ ^^V-^l^i 7*^ 
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<i4> £ 6e^ ^ A^^A^ 7]^^ #s1^e1:b# S^^> 

tfltb ^H^^^^ -^5l]^H]H.7l- £<y^ T2 <^fl7l^tflo^ ^^><^l^i ¥^ 

^fB]: -^S.(sle]^#-5-^^(pyridoxal-5-phosphate)# ^7}^ ^llHsl 1:^4^011^1 ^3 

<i5> ^ 31 Bl^^ #e|^Ei:^# s^§>^ #s1^#511^e1:b, 

Hl:^# s^*]-^ ^^i, '^l&i^t 7fls^ isjBis ^^^M ^^^^^1, 

^S^^ ^^1§>^ «o>^, ^#51 ^S^^ ^^1§1-^ ^ 41-71 

^^3.^^ ^^l-'^'l 1:^^ S^^l-^ ^^21 <^^l-g- S^j^oil ^ 
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^1 wl^^ B6^<H1 '^'l^lt!: ^^^^^ 91^ ^ 3)^1^.^-5-^^ 

(PLP)^^ ^^r^xrf. PLP^ S-^ ^51:^^l<^l^i T^fl^f ^^--g-ofl ^ s^t?]: 

9X^. '^n^'^}, ^ ^Hi jq^i^Ai^ ^Aj^ ^ 

^S^^^^^l ^^^^bcf^ ^c:>l it^;^ 9X^^, ^^^^ e1-^^( label ling) ^ 

^}c^ l-i::]^^l-D-^l:S^^(l-deoxy-D-xylulose)^ 4-^B.^^]-L-^^^\ii4- 
hydroxy-L-threonine)'^l s]e|^A]o] ^^^^j^ ^-ll^^cfji $X^(Yang et 

al., J Bacterial., 180: 1814-1821, 1998; Laber et al . , FEES Letters, 449: 45- 
48, 1999). pdxE^ pdxF^ ^-^^^^VX.-'^ABJ^^ ^3^^^<=^1 ^'^^>^ pdxA 

A5^>§ 3)-^joil '^^s:]-^ ^-^S ^l<a:SlJl ^^^(Hill et al., 

J. Eiol. Chem., 271: 30426-30435). 
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<18> SlBl^Al A^^A^ ;g^Oll ^Bl^Al 

a/., Biochim. Biophys. Acta. 1244: 113-116. 1995). A^^^ 5^- 

label ling) ^§><^ ^^H^-^(glutamine)^l <^ S.i2.<a A>7l-S.T^>ol^il 

^ Saccharomyces cerevisiae) ^ sjej^^^S jL^f^-^S. ^^"^sl^ 

nicotiana)^.^^ Sorl -^^^1-^ 7]^"^ ^1^§>^ 

^l*!:£]ig ^5^011 Aiz|^ ^x-lll- o>7lsH, ^rlB^s-Aio^ ^^o] ^o^xjig 

>^># -n-^^i^fe ^'^'Ix^CEhrenshaft et al . , Curr. Genet., 34: 478-485, 1999). 

-^S. <il-^^sl^5.i^^ ■M-T-?3:^(^5/^e/-^///w5 /?/G'i/y^5)-i-^l^i Sorl ^ 

^^l(homologue)^ Pdxl ^^AA -^^^^5. a/x^^ 

^ 5:VZ> a* ^olcf(Osami et al . , J. Biol. Chem. , 274: 

23565-23569, 1999; Ehrenshaft and Daub, /. Bacteriol., 183: 3383-3390, 2001). 
^T^l^^ -^^^>#<='l tfl^l-^'^^l^ ^^xll7l- M-Bl-M-x] ^^cf^ ^o] 

^S^^^ ^S7V ^M^* 7>^i::|-^ AlAj-^c]-. 
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^^11 5r]5l^A] Aj^Ajoll -B-^^>S. '^^^^ <^fl7l 

^l-tflC Arabidopsis thaliana ) ^s^s.^ ^l-^l i-il ^l^-fl (pir idoxal kinase)^. 
^(ilS"-^ -B-^^V ^^1 ^ ^ ^i^l ^-^T^CShi et al., Plant Cell, 14: 575-588, 
2002), SJr^i oi^^ PdxlA Pdx2 ^^n<^ T:fl*t <^B7l^T:fl -B"^^}^ ^ 

^ ^S^^^^ S^-^Hl T:flsfl x-ll^^ ^^^l^l-. 

<20> oie^^ -S^^^ ^1-^ 5£lsl^Al ^5^1-^^ ^S-ofl 1:11 ^ <a^7> ^^^Sf^^ 

^l^^l^i 7ii^oii tll*^ 71-^A^^ ^1^^ ^ ^^^^ A^A^^A. ^, ^si^Ai 
^s.^ ^#oi Aj^cfl^ ^ ^^^iTllfe ^71 x4)^oll, 

5^51^^ ^3^^^^ ^-ISfl*!:^^, ^^'^M ^^<^l7fl^ T.l;^l^l ^O.i^A-1, ^ 

Sfl* jLi^f^^S ^7-11^ ^ 7l-^^jol 3.xq-j7 ^ ^ o;^i:l-. 

q. ol-2|;7>xl Al^ol Tqsl^Al ^J^^j 2}-;^^ oil ^^§>7ll <^3l^ ^X] 

^T?]: ^s^^^ ^^^^1 ^^1^ -^^7># ^^^s. ^\<^ %^^^^<=>^^^:^ 

^3^># ^7-111: ^ ol^ ttj-i^o^l cflSflAi^ 01^71- 7^9] ^ 

^ ^^J^m. ^efl i^^^^l p^l^Til^l ^^^lifloiiA-lsl dl 

^> 7l^# ^^*>7ll 4^*>^1 ^^\5L 
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o^A^]^7^^ n 7]^^ <^^m^ ^o], Ai^o^ ^^;g-o]i v]^^ s}-<a 

<25> ^ #^5] a 1-b1^#511^b1:b# S^§>^ 7llS^ ^B] 

^ ^^-IS^^ 7l]2:^ ^B^S ;^l^§>fet-ll 9X^. 

<26> ^ a T=l-§ ^1:^ ^^1^1-^ 9X^. 

<27> ^ a i:^-^ ^3^1-^ ^^-ll^Vfe 

<28> ^ a ^^7] ^§><^ 
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^S^^^^ ^^^'^ 9X^:^ ^^^^^ ^^^(GeneBank accession number NP 19576 

cDNAl- ^Jl, =L^A^ ^7lA-]<l ^ A-]<gwi^ lo] <^7lA-]<laz}-, sfl ^ #(Open 

Reading Franie)^! 7l^t!r '=>>^li^^ 1 ^ ^i"!^^ 2^ ^^Mi^^ ^il^ ^^*> 
<^ n^o] s^§>^ ^ej^H]:^^ ^^1-^^ ^^Jtb ^, ^ cDNA# S^s->^ ^flS^ 

^ ^^^^ ^^}^^ ^-g-* ^^^>^J1, M-oj-yl- ^ cDNA^ 

Tz]s]s_^^ izle]s.^_5_oiAi-3]. c^s^ alBfol B6^ ^ ^S-X] ti)s]s_^o^ ^^^^ofl 

B65-<^1 #^>fe tijElT?! ^ 5X]el^#^ -^3^^^<^1 ^^^-^S- ^ci]^]-^ ^o]^ ^oi^ 

<31> n-^^B-S., ^MoIjA] J15]31 ^l^Hl^i, "^s]^^ 
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^€ 7i^"om ^^^^ ^s^^j^i ^^^91 71^^ 5]T3itti=f. 

^^>fe #sl^#5llo.E]-fe, §1-71 (a), (b), (c) m (d)^ #sl^#ello.El-# ^ 

<33> (a) Ai^ttl^ 7l;^ll^ <il-Tili^X]. A-1^ ^^1# S^§>^ ^5l€ #5lTf#5ll 

^Hls-; 

<34> (b) 2o\] 7l^]l€ <iHi^A> A-l<gol ^^2] 01 w-w-^ ^el^ 

#sl^#5ll^BlH.; 

<35> (c) ^i^i^S 2<^1 71^11^ ci>pli^A]- Al<g ^n]Wr 3.^^-^ ^Sl^ §Sl^#5ll 

<36> (d) 2<^1 71^11^ <i>T3li^^ A-i<i^ ^^^^ -^^^ s^^l-^ ^el€ 

<37> 4^7HlA-i nelJi ^^^i^^l- S^§l-ir ^l^Hl^i, "letel^l #elTf#5fl^El 

B."^ ^n^^S. ^^^^ #sl^#^l o.Bl:^, ^3#^1 ^§1 ^^7]^t^( Arab/dops/s 
thaliana)^^^ ^^"k^A^A^ % "^x^A^A^^ ^-n-ft #^1^ 

#511o.h1:b# s.^ s^§l-t3i, c]-<^ 71-^1- oi^ 71-q-si rna afe DNA^ ^^^^1 
# S.^ a^^l-^ ^jsl^rl-. ^>7l "^el^ l-el^#5ll^Els."?3: 

cDNAl- S^§><^ Tf#5ll-$-^:^#* l-^Tf#sll 0.BIH. a^T?> 6} 

ulel-, q-ol-71- ^§1 oll7l^j-i:lloflA-l ^SlSlir gDNA# , ^ 

T^oi 711^1 Lll-g-, m§i A-l^Tii^ 2^ 6>i3li^^ ^-Ti ^ 5i^§l-^ 1^ 
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<38> a*!r ^o^7lcilAi nelJi ^^^§1-^ ^l*Hl^i, 2^11 7l^fl^ 

o>Tiii^Ai- Ai<io] ^^2^oi ^ 7i^^s. ^<^^i<^i «c]-^^ 

till ^'^^]x:^^IE <^^§1 n 7l^, ^ 5^151^^ ^m^^ 7l^# 

7l^^ ^o.^ 7]t^^ ^ $XA. ^ i8«i«^lAi 

226^ x\<^ SOR/SNZ sfl e) ( o] s] ^ 3^1 ^^lo]] jL^-i:^ 

s]s.Ai/Tr]e]s.^ 5-0] AV ^J^VA^o^l ^'^^l-fe S.^S. "^^^^ 9X^) ^ri\]o]o_^ ^o] 
^9X7] ^i'iTa^ 181^^ ^1-^ (upstream) ^/^^ ^i'gT^i^ 2261^1^ 

(downstream) ^^'Hl^i zl 

^ ^ #5l^El-7l- 71-Xli^ 71^^ ^^1^^. ^^T^Jl 

^>^, "Ai^^^ 2011 71^11^ c^lpji^A]- X]<^$] ^^^^ ^^"<='l Ail^^ 2$] 

<^}^]}^^ A-l<gs '^l^'^H^ l-el3gB]:BoilA-l SOR/SNZ sfl^e] Stifloi w.^.^ x\<^ 
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3gB]:^l- S^§>^1 ^>M^. =l^A^ SOR/SNZ Sfligs] ^rrflo] -^^oflAi 

^i"!, ^^1 ^ S^l-y cf^ ^il ^^Kmultiple sequence 

alignment) ^]3IL^ 'S^l-'i Xii^. ^^^'] ^ 2<^1 7] ^fl 

^ ol-pji^Ai- A-l-go^ ^^^^ ^^"^l?!: 2S. <^]^^^ ^^^^^c>\]X] 

^^-^ ^^^^i ^1 Sfl 5] o]: ^rq-. o]^ ?t^*H , ^i'gT^i^ 2^11 7l;^fl5i o]-pli^Al- 
^i^a^ ^^^o] :a.w.o. SOR/SNZ sfl^Bl £tiiloio] ^-^^^ ^^1 h1-^^S>ti^, 
SOR/SNZ SfligB] triflolo] ^o] u-l^ y^y^^^-V]-, Oc^7lA-l 51)5]^^] ^J^xj ^ 

:^4>5] tfloll ^ojTi^, 4V7I ^^2^^ ^^o] ^2flc^ #el^H] 

:B71- ^^ir 7l^ ^, ^5^^^ 7]^^ cr^^^l 7l-;^lir7l-^ B^l^^S ^> 

<39> It^ ^^7]^]^"] 3.5]aL S^^l"^ ^l^^Hl^i, "^i'l^^ 2^] 7l7l]^ 
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^ ^m^^ 71^^ o^^^ M-^^}^ ^2]^^^^ n^o] ^^^o] ^Efl 

^ #Sl^H]:^7l- 7>X1^ ^, 2^ Ol-p] i^AV O.^ #sl^Hi 

:^7l- 7l-xl^ 1:^^:^-1=1- "^^I^S. ne-itb ^^^^ ja-B-^V^ S-^ #b]^e]:^# 

^B.^ <^^^ ^5flo^ #Bl3gB]:BSl 7l^# M.^^ ^^1^. <^l?lcfl, cij-T^li^ 
^^^j^ '^'Hi^^, <^1# SEfe -^-l^^^^^ S^§>^ 3.^<>\] ^ 

£l-£ ^Efl^ W:^^^B.7} 71-Xli^ 71^^ ci^^^l i-^^ ^A^M. ^}^y}^]S., 
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c^^a^l ^^H, at!: ^J^-^S s:>:a ^ oj-pji^A]-^ <^]^T^ ^>S7l\i^ S 

^SflSl #e.l3gEllE.7l- 71-^1^ 7]^^ <^^§1 ^^1^. ^^^^I^ 

efl^ ^S^3gElS.7l- 7>Xl^ 7]^^ o^^^ ^A<^M. ^^1 ^ ^^^<=^1 ^<=H^ife 

^ili^l^ 2^ 18«i<^l^i 2261^1 -^^fe SOR/SNZ sfl'Ss] Still 

^^S. ^9m9Xy] ^^<=>11, 18«i5] -^>^ (upstream) ^/:a^ ^i*!^ 

^ 226^^ (downstream) ^^<^l^i c>]^i-o^ oj-i^i i^Aj-o] ^]^5lDl5^£, n 

o]-T3li^A>^ ^^^1-^ S-el^BlH.^ 2^ ol-T^li^A]- A-^<g^ ols.c>|:xi 

#5l^B]iE. M-^^ ^151-51, ^^§1 ^ #5l^HlH.7l- 7l-x]i^ 7]^^ M- 

-B-^ ^ojcl.. M-^>7V Ai^gtti^ 2^ 6>Tili^>a: A-l<gS. ^1^*^^ #Bl3gBl = ollA-l 
SOR/SNZ sfligB] Jtrilloi ^w.^ ^ A-l^wi^ M'^lA-l 226«i <^l-T3li^Ai- ^ -^^<=>llA-l 

^ 25] oi-Pi-AV Aits <='1^<^^ #b]^b1:b7> 71-xi^ 7l^, ^ 3qe]s.Ai ^j^a^ 

7]-^ ^ ^til-. SOR/SNZ Sfl^Bl Sr^llol §>q- oj^l-o^ 

oj-nli^Al-ol c^l^^l A-i<gai^ 2^ <il-T3li^A]- A\<^S. #S]3gE] 

71^ ^ 5I1S]^A] ^^^VA^ 71^^ 71-^ ^ 9X7] xtfl^c^m-. ^§1, 01 ^o. 

olslt!: Still 01 dlA-l ^1^51^ o>Tili^Al-(s.)c. dsi*)- sfligsloii ^§1-^ o> 
PlS^ Ait(^§l ^ Snlloi -^^)^^ Ai<t «J-A]oi a] 32=. :^§>ol .^o]- 
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#Sl3gB]=7> 7>Xl^ 71^^ c^^^l ^^^}^ #5l3gB]:^l- ^ 

51- 7i^^ <^^*1 :a--B-§l-^7i-5i ^M7i-xi oio.oi]a-i ^<^x>5i 

<40> *!r^, ^ ^Sl^Al ^^^A^ 7l^^ #5l^B]H.l- Si^^>^ 

#Bl^#5llO.Bl:^^ A-l<l«i^ loll ^7]^ ^7] A-]^ol £-^§1-^ ^^1 4 

^^^}^:]-. <^7]^^ "Ai<l«i^ loll ^71^ A-1<tsl ^^^"om Al<ltil^ 2^ 

^§1 i-^^>7loll ^olol ^2^3gBlH-# 5i^§>^ ^SlTf#5fl^^^# 

'^^cf. <5i7iA-i:£ A-]^^^ 25] o]-pii^Ai- '^l^'H^ l-sl^gBiH.^ 7i^^ 

7}^]^ %^^o\] til§H ^t^i^l-S ^X^15]X1 ^ir^-. A-]<gtil^ 
25] ol-pli^AV X\<^S. ^]^^^ #el^BlH.^ ^Y^, ^§1 Sjel^A] A^^A^ 

7l^^l ^^^^ STilloio.^ ^Bl^ SOR/SNZ sfligs] £Ti)loi ^ A-]^wl^ 25] 

l8wi<^l^i 226^1 oj-pii^AV s^^l-^ ^i^wi^ 15] sfl^ 

* S^S>^ #5]Jff#5ll CLE]H.ir ^^]5] N-^^:^]- C-^^^ S^§l-ir ^5] 

JlTf#^l^^:^# S^^X^^S, ^^^^ "^^"[^S. 25] ol-pli^A]. X\<^S. 

^O]^ #B]3gB]:B7]- 7l-X]fe 3rlB]^Al A^^Aj 7]^^ M.^^ ^A^S. 
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^1^-1 A^^A^ 7l^o. ^o.^ ^ojrq-. lo] 

^ 7lE]- ^ ^^il^io^ 7l7fl ^ 711 oil 71 #011 7] 2,^}^ ^ '^'^A^ 

^ ^^13L, a nSl^ #SlTf#5ll-$-^^7l- -ii-^Sl-^V^ #5]^ 

^B.7} Tc]^^^ 2^1 oj-Tili^A]-^ oj^o]^ ^2:],gHl:^fil- 7l^^ ^^71-21 B^l 

T^i-^7i-xi^ ^^^f^ ^^1-^ i^^i ^<^i^. neis-s 

Ai^«i^ loflAi 7lBl-^ ^^o] ^^]7]jqt:-]e].tr Jl^Y^i ^^^l^r #el^BlH.7l- ^l 5] 
^^ ^m^^ 71 71 #B]^El:^# Hj-i^ol 

^^^V^ ^^J-^ ^^}^ ^, =i^m ^i^^s. 1^ ^-^^^ 

<41> att, ^ ^S]^^ ^^^^i 7l^^ l-Sl3gHlH.# 5?^§>^ 

l-S]^#5ll^Bl:^^ 7.-]<iWi^ ld\] <^7] 7.-]^ ^^11- ^^§1-^ ^Ol 7H> W]- 

^^^l-x:^-. A-]<t^^ icll S.7]^ ^7] ^^1# S^^V^ l-Bl^#^ll^Bl:B0llA-] 

^^€5]ir ^^^^B.7} 7H> Sl^^l^^ ^5^^^ 7]^^ 7]-^ ^O.^ 7] cfl 

5j7l t^l^oiri-. 
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<42> ^ ^^$] ^^^^ ^S^^^ 71^* l-Bl^gB]:^^ S^§>^ 

<43> ^ ^Sl^^ ^J^^^ 7]^^ S^s^l-^ 

#efl^B]H.7l- ^^^^^ ^^i^ #S]^#5ll^B]H.ir 'IiJi^ 

2^] 7l7fl^ <i>Tili^-a: A-]<g3]- 62 % ^Ri-^ ^IM^^i ^s^^Ai ^j^^j 

#sl2gE]3E.i^, 1 ^ ^ ^^il^i^ ^^^l^i ^<a5]^ y^o]^ SOR/SNZ 
^-^^ ^jxl7l K0G1606 sfligeloll ^§>fe ^^afl^s.^ ^ ofl 

yj^tfl^l 011^^ ^^^(ethylene-inducible protein-related 

protein; Genebank accession number NP188226) ^ <^fl7l^i-T:f|^ t_^3. 

SOR 1 ^^^(SORl from the fungus Cercospora ni cot lana^r elated 

protein from Arabidopsis thaliana', Genebank accession number NP181358)5] oyn] 
i^A> A-^'gozf z]-z]- 62%, 89%^ ^l-^^j^ ^HJI ^Si^^l, att Aj-^l-S 1^1-^1 ^-11^ ^ 
AAAi Saccharomyces cerevisiae)^ SNZl, SNZ2, SNZ3 Genebank 
accession number Q03148, P53824, P43545)^ c^l-T^lii^ ^il^f^ 58%, 61%, 

61%^ ^IMJL ^^1=1-. '%7\ <^fl7l^T:fl^ cHlW^ -^H 

'^'IM- <=>fl7l^>T:flS] Alls 57^^51- i^5iB]ol-uilo] sOR 1 5r]s]^A] ^^^Aj 
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E]:^s vi}s>^ ^^1 ^^^^^^i ^i-^^j wljiioiiA-] 

^fe ^ ^^-fl^-fl^ 7fl^l ^ ^'^:^1<=H1 ^^1^1 7]^^ 7]2,S. ^■ 

^ ^ ^^^>^ ^41-^ ^^<='l ^^<^1 ^^}^ ^^1^, Ai^wi^ 2^ c^l-Tili^Al: Ai<t 

^}%7M^ oj-^ollA-l ^«yx>S] :^^>o^ ^^o] i^^cll ^^>fe ^-^m. 
<44> ^ ^^^^^ 7l^^ #S]^B]:^1- S^§>fe 

ol-Pli^A]: A-]«gai)- 63 % oH>^ ^]^^ ^A'^] 68 % ^1-^"^ 

^'=>1 a>^^§l-37, 90 % ol^>o^ ^^^^^^ ^]^^ ^ol clcl^ wl- 

^^^M. ^1-71 63 % o]^^^ ^J-^^^^S ^^^^ <^fl7l^l-T:fl^ -B- 

£ ^Bfl^ ^yjj^i^l- 62 %^ ^>^^ Jl5l*!r ^•='1^, ^ 

7l 68 % o.^ tb^^t!: 7.-]<iw]^ 2S1 ci].Tili^Ai- A-l<i ^d\] SOR/SNZ 

:£P]1010] ^^£]C^ ^1 -£^1^<^1 S|l^^>^ <^>T3li^^ -^^O] 2^ 

^^^1 oj-Tili^AV ^l^oflA-] ^l-^l^l-^r yl-i:* Jislt!: ^'^iJi, 90 % ^^-^^^ 

^^^^ <='1l7l^tfls] A-fls^^^e^ q3.B]o]-t|io^ SOR 1 ^^^^f 89 

% ^HT-^ 41-^^^^ ^1-^^ ^5^^ 
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^il^as 2^ l8«i^ ^^Hl^i 227«i^ ^^1^1-^1^ '^l-^li^^ 
S. 2B\ c>}v]}^^ ^i^^ll^i SOR/SNZ £Tilloioil sflT^s:!-^ o}x3]:^^ ^^'^<^]7] 

<47> 7KV Wl-^2}§>711^ ^ol-7l ^^^^ 7]^^ ^l-^r §Sl^B] 



<48> ^ ^^^i, til-^ Ss]^#5ll o.e]:bo11 s 

^S*^^ 71^^ #el3gBi:B# ^oi7i tifl^oii, ^1-^ 
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<50> n^<^l£, ^^^,11^-1 Bfl, wj-^^i^ ^B:]3gBl:^^ SOR/SNZ £ 

<5i> ^ a ^^^1 ^<^Ai, l-sl^#siio.B]H.oii 

(trans lat ion) (#elTf#5ll^B]:E.7l- RNA^ ^^)^ ^^^^ ^ 9X^ 3.^ ^^irW^] 

^A>(transcription)(#s]^#£fl o.H]H.7> DNA^ ^-f) i^i^ (translation)(# 

2lTf#5ll-$-^H.7> RNA-y ^-f)^ ^ n ^ol5^^;^l n ^>:M.^ o] x-^ 

«i ^>^A^^ ^^x:]-. ^o], d^l^tfl 30711 Tf#5ll^El:^ S.^^ 

Tf#5ll^El3iSl-jl S>i:-l5l-£ Ji^^ §11^ -^^;<>(DNA ^ RNA S^)<^1 100%^ ^^--M.^ 
^ ^il ^1^31 71^1-21 c^l^Tzfl ^Sq- pH ^o] ^^§1-711 y^^o]^^ 

^ <y:Bi^i ^#5ii^Bi:BSAi 3]-g-^ ^ ^jci-. Ai«toii ^cHAi:^ ^^g- 

-^^^1-^4 100%^ A1<1 -a-^Aj^ xli^xl ^t:-l5l-:£ ^^*!: 3.71^ ^'^l^ 
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o^7]x\ "A-i<i«i^ IS] ^7iAi^^ ^^^<^i ^^"^m ^1^1 



;^flS^i- ^ ojei*!: ^BiS. ^^^^^ ^^^^r^-ll'^l tfl*!r ^^m. 

5]^^ ^S^^^ 7]^^ #s]^Bls.# s^s->^ #S]^#5ll^H]S.# pCAL- 

nCStratagene, USA)ofl ^^^^><^ ^1^^ ^fla^ ^b-]# pCAtPDX4S ^^^^l-ji, ojs] 
*t pCAtPDX4 7flS^ yflEil- T:fl^l-^o]l ^^A]^ ^ tt #^1-2-^ ^S.-^ 
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<56> nelS-S ^>7l ;^fls^ ^b]^ pCAtPDX4^ ^^,1 ^l-^^}^ ^'='131, lE^ ^ # 



^l^W. ^^-11^^^ ^ ^1-^ ^54>^ ^^l^V^ ^^^^ 2^ 

a^tt ^1-^ ^Sl^A] Aj^^j ^^o] ^oc^^ tiVi^, S^SlS-A] A^^A^ 

^-^S>J1 ^r^-. ^1^1^ ^54H1 tilBfT-l^l Tt)5^S.A]o^ A^^V 

yl's-n^^. ^^^^ ^7] ^ ^^^^ ^;^ls:>^ 

i^AV A-l<g3]- -B-AVtb A-1<1S- ^l^^H^ l-B]3gBl = "Hl: A-l<gtti^ 2^ cij-p] i^A]- A-l<gS 

^ ^^^1 ^S^t^ 7^S.S] ^l-o]^ o]§].o:^ A-l<ltii^ 2^ A^cgjlf 
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^T^si ^1-5] ^j^^ ^p^ls>^ «o^i^<^l 9X^^, ^^^S. 2S\ o\^h^^ ^] 

71-^*1-14. ^, -^5]]o_B]iL i£<y, -^^y^f x-1l7-1(gene deletion), -^^^f 

^'yCgene insertion), T-DNA S.^^ , 7l]S^(horaologous recombination) 

H^^^S^ Hll7j(transposon tagging), siRNA (small interfering RNA) 

<61> §1-71 ^ li-^^ ^^HHMi^ ^Bl^i -sg^j o_BlH.l- ^^x^Ho^l £^€^1-^ 

5ll^Bl:^o11 tfl^ ^Hl^^2 -^5flo^Hl:B# P^lS^ x:]-^ c^l^ S^§>^ ^flS^ ^Bl 

(pSEN-AtPDX4 ^i^i-^^i-^i, n ^n^:^ ^^^i^ oi-o-^Mi-Biiei-g- -^T^i^i-Aioji^ 

{Agrobacterium tumefaciens)<^ ^^^€:^1^ ^ ^1 ^^^1^^-111- <^117H1-t:11 c>fl 
^^^l^-lfe ^^^^ 71 ^i:^-. ZL ^^^^^ <=>ll7l^T:flSl ZL ^xl-# ^^§><^ 

^'H^ ^5^^1 ^^-1*1 ^^H^ ^l^V^^ ^ 'A%Ai^\ 

7l -a^Hl 3 %>S). 

<62> ZLSiJELS. ^ ^^^1 ^#01 "^^l^Vir wj"'^ ^1 il^l , ^ol-7l ^Tll^r ^ 
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Tr#sll^El=# ^flS^ S.^ 

'^A]mr ^^§1-^ ^'^l T^^^ ^}^^^ ^'^iJl, ^§1 ^ ^flS^ ^Bi^ 

^"olej 41-71 ^ <y:El^>^ Tf#5fl-2.ElS.iq- ^^^V^^ wl-^ ^i::]-. 

<63> ^tiV^^S ^VBl^i «^^(RNA DNA)i^ Tf#5ll-5-^ 

^, e^T^ m^j^ -^^^><^1 ^B^^^^ -sj^^o^b]:^^ RNA ^ DNA 

S.^<^1 ^^jSl-srl-^ ^l^^^S-'H], ^AKtranscription) ti]<^ 

(translation) 3]-;^^oflA^ -^^^1-^ ^i«fl§>Tr ^<=>M. 

<64> ^'^•l, ^il^J: 22] A-lt riSf -^A>t!: c5>Pli^A]- x\<^ 

^iSflS]!^ ^S^^<^] ^ ilx:!-. 



<65> ^ a ^ig'^l ^l^^i, ^S^l-^ ^^1§>^ ^3.51^ 

<66> •^J-7l<^lAi ns]j7 S^§>ir ^l^rHl^i, ^il^^ 2^ oj-u] i^A]- a] 
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I^f -^A>tb ^^<^S. l-Bl^B]:^?]: ^1-71 ^ ^^51 A]--o^ ^J^o. o^^^^-^ 

<67> tb^, -^1-71 ^ ^1-^ ^5^1-^ ^^1*1-^ ^^^>^ '^l^l 

y^ojc]-. <s^7lAi£ "Ai<lwi^ 1^ ^7lAi<ioi <|^W-^oll ^1"-^-^ ^ -^^"^^l?]: ^Jr 



<68> ^ a ^>7l ^iH-S]^ ^^>^ 

<70> 41-71 oil ^1-71 ^^3-^^ «o^^# ^*l-<=>i ^'H^ Sr^i ^i^tt 
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^d\] ^^^o] ^w-o. 3E^s:>^ <a:B]Aji^, -^5)i^B] = oi ^o] ^olrf. 

^ ^^^i^^fl<a yAo] z-^^ yl-eJ-^^ ^'^'H, =i ^^^^^^ ^ ^fls^ ^ 

1^ <a-^^oll ^^l-i^-y -^^"olBl; ^1-71 ^ <?1E1^^ 

<71> c>l*>, ^ %S«l-<^ ^^«3r4. =1-^^ ^IS]*!: ^Al<:^l7l- ^ 

<72> <^AH1 1> «>1l7l^tfl^:^B:l J|gjS-Al ^^^^ 71^^ #gJ^Bj£.^ 

<74> 1-1) <^fl7l^Vi:flS] ;^fltifl ^ T3fl<y: 

<75> ^fl7l^l-i:flir "tJ"^ Sf^oijAi ^fl lafl §1-7-1^- , 2% ^aS.^(sucrose , pH 

5.7)5]- 0.8% ^>7l-(agar)7> S.^^ MS(Murashige and Skoog salts, Sigma, USA) yfl 

^ *^l:(misture) ^ B6^(s]el^Ai -.)ol wfl^]^ 4i-Bfl<^lx^. Sj-^-^l^i ^fl^fl^ tcfl 
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^ 22 ^J£^l^i 16/8^1^ S:^^^ ^S^> S^7l (growth chamber 

<76> 1-2) RNA cDNA el-o] ^.s] e] ^ 

<n> <^fl7l^i:fl cDNA ^o]^^^^ o^gfl^^ ^^^^^ <='fl7l^>cfl ^lo. 

S^B] TRI A]^T^(Sigma, USA)^ A>-g-§>o^ RNA# ^#§>^J1, ^^1 RNA^Y 

mRNA ^el ^IH (Pharmacia, USA)^ ^4^1- poly(A)+ RNA# 

^^^\%^. Hel-^H(primer)S Abz^I-(dT)i8# '^'l-g-^V^ poly(A)+ RNA^ cDNA 

^iHdime Saver cDNA synthesis kit, Pharmacia, USA)S 7]-^-^ cDNA# 

<78> 1-3) 71^^ #S]^Hl:^l- S^5:>^ -^-^X} 

<79> <^fl7l^t|1^ sle|s.xi ^^^o] ^^jsl^ ^^^(GeneBank 

accession number NP 195761)^ o]-T3li^A]- m\<^^ 7]3xS. §><^ A-^^wiJl 30.^ ^a] 
5]J1, ^-ll^lra^ ^^711^ ^i<i'=>l Hsl-^l^iliq- Ai<gtti^ 4S. a^l^jji, 

;^lt!:3L4i yy//7dins] A-i^o] ^^^^V^i^. ^7] ¥ H5l-<=1 

^1- ^>-g-*><^ ^Al<^l 1-2)<H1A-1 p^ils^ <^ll7l^tfl cDNA 

PCR(polymerase chain reaction)^ '^l-g-^M ^"^^ cDNA€- ^5l*>^x:^. 
<80> ^1-71 ^el^ cDNA^ 33.2kDa^ ^;<>%^* 3097fl^ <^\^h^ 

S^s->^ 930bp 3.7]S\ sfls. m(oRF)^ 71-xlJl $X^^, 
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(exon)^^ ^^^^^ 9X^^ ^■9l^}^5l, <^]^ AtPDX4{Arabidopsis 
thai ianaoYV i dox i ne biosynthesis protein 4)S. ^^^l-^i^. 
<8i> ^^7] AtPDX4S.^^ <^l-^li^^ ^ M - 226«i <^>T3li^A> 

0^011 SOR/SNZ sfl^el £nfloi^ S%i-§1-Ji XI <^ ^ o.h]h. 
7\ ^^^^ ^m^^ ^S^l ^"^^^ ^>M2f #^j^4i<^l tfl*!: Hj-ol 7]^-^ 

71^^ -^ ^^^^ ^ ^^x:]-. oleitt ^>^^ ^ -^^^1-^ 

€(over-expression)^l ^#^11^ A""^^ ^^Hefl^, ^di<^l T:fl*!r «J-c>:| 7l 

o]t\, Sl^, 2.B]S(motif)o11 tfl^ '^T^'^l ^ = ^ -n-^^>^ a-^ 

1 tfl-^^^ SOR/SNZ sfli^el^ ^-^*!: ^^^171 ^«J^^^ K0G1606 sfli^elS ^ 

-^§>Jl 3Xti^. o]^]^ 51] Us] oil o>nli^Ai- Ail^ AtPDX4S.^ 

^^Hi^AV Ai«iail- rl-^ Aj<g wj-Ai o. ^ ^ 

loll SAjsrl-^tq-. £ \d\]X\ At5gl0410^ '^'fl^l^tfl AtPDX4 At3gl6050^ <*fl 

yj^Vcfl^ cHl^^ -^S. ^la^^ ^^^(GeneBank accession number NP 188226) 

At2g28230^ oflyj^Vtflo] Ails^^i^el- xJ^3.^<^\^]$] SOR 1 i^^Jl^ 
(GeneBank accession number NP181358)^, SNZl, SNZ2 ^ SNZ3 

Saccharomyces cerevisiae) ^ SNZl, SNZ2 ^ SNZ3 ^^^{AA 
GeneBank accession number Q03148, P53824, P43545)^ 7l-5]^x:f. :^*!: lo\]^'\ 
^i^^l ^"S^ ^1 ^(conserved substitution) 

rtelJl tit ^1 ^(semi-conserved substitution) "."S aAl§>^ 
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^. M ^ ^^^^^ ^>^li^^ ^'-ils] ^i-^^j^ n]3lL^ ^3}-, AtPDX4 <i>T3ii^Ai- 

^B]ol-v)lo^ SOR 1 ^^^i^f ^z]- 62%, 89%^ ^^-^^j* ^l^Jl ^^^^^ , 

^^}9}S.^}o]A]]^ ^^]MA]]o] SNZl, SNZ2, SNZ3 z]-z]- 58%, 61%, 61%^ 

Pdxm- Pdx2, # cf^ 4l-^^^(homology)<='l M-g-^ i<^^Jl ^-^^^ , <^1^ <=H 
^^^>^ ^^\% 7H1 ifl^b ^^1^}^ 71^0^1 cfl^t 



<83> 2-1) -^S. 

<84> ^1-71 ^^lo^l 1-3)'^1A-1 AtPDX4 cDNA Y^l- ^^^1 DNA 

fragment)* BglW A^^±-^ Hindis ^IttJL^S. ^^§>^-^^ , pCAL-n ^B] 
(Stratagene, USA)^ BamHl ^-^(^BglW compatible end ligation ) 

^ Hin^^ ^^1*^JL4^ -^^^1 pCAtPDX4 7fl^^ ^^1^^>^^. -^^l 

^^7] pCAL-n ^Bl^ ^Ir-E-lr^-^^i- S^l (calmodul in-binding peptide 

tag) S^*>J1 ^7l xifl^oll ^1-71 ^Bl^^^Ei ^^5]^ ^S.^^ 

ell^Ccalmodulin resin)<^l ^sfl ^tI] ^^-^ ^l^^l 3kA . 

<85> -S-71 pCAtPDX4 7fl2:^ T:fl^>^ BL21-Gold(DE3) (Stratagene, USA)<=>11 % 

100/ig/ml2] <y-5xl^el(ampicillin)'^l LB(Lur ia-Bertani 
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broth, USB, USA) wfl^HlA-l 0.D.600 0.7^1 € ^^}^] 37°C^]^^ 150rpra^^ 

32^ ^rcf*!-^^. ^S. ^n^S] T^^l-^ A-flSifl ^£^>7l ^SH, ^7] ^ 

Bj-ofloii iPTG(isopropyl-D-thiogalactoside)l- ^7]-*!: 

2^1^ 7flyfl§>^ul-. ^flufl^ 50raM MgS04^ 0.4M NaCl^^l 50mM-SBf# 

^^^5|lo]^ ti^s] (potassium phosphate buffer, pH 7.0)^ ^, 4,000xg 

^l^i 15^ ^91 ^^^^ ^>^3l, ^^1-^ S.O} -20V<>\]^^ M.^^}'^^. 
<86> ^7] ^^^$] ^^^1-71 ^§>c^ pCAtPDX4 7flS^ ^^^1^ ^^^^^ 

cfl^^<^lAi ^s]*t -§-#"5!]^ cfl^^l-^^ SDS-PAGE€- ^^J^l-^cf. ^ ^i^f, 2-^1 H 
A]*!: ^o], pCAtPDX4 7fl2:^i- a] Bis tfl^>^^l^i -g-#^<^l 

^ 37kDa 3.715] -g-^ ^^^( AtPm4 ^^t^S.^^ M^lfe ^^^^ ^^1"^ 
33.2kDa + ^S-^^ ^^H.^ ^^>^ 4kDa)# S^^j-JL ^ 

^^11- ^ £ 2^]^^ Sl-^a(^)^ 37kDa 3.7]^ -g-^i- ^^Ji^ 

iAtPDX4 ^^5]^ ^^^^ 33.2kDa + 

^ ^^f^ 4kDa)^ ^Bfvflt:!-. ZL^3L efl^ 1^3^ T:flS^ t:)!^^ ^#^<=^1 
^ojjL, 511 <a 2^ AtPDX4 -^^^1-71- S^^l 711 ^BiS ^^^M tfl^V^ #S 
qCcolony)-!^ -g-#"5fl611 tfl^ ^^1^, sll^ 4^ ^^AA 7]]^^ 

^BlS. tfl^^ ^Si^(colony)-25l -g-#^<>ll t|]^ ^<^li=l-. 
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<87> < 3 > AtPDX4 -a-?^^><^1 T^?> ^\^^ ^^^^1 (construct )7> £92^. ^ 

<88> 3-1) AtPDX4 ^^A"^] ^tt T^^^^-fl^V S^^^ ^^^^ <^fl7l^i^5] 

<89> ^1-71 ^Ajc^l 2-l)^lAi ^e]^ ^^^5] ^JSl?)-^ ^<y§>7l 

^/^/m ^^AA <?]:H1 ^^^^ <='fl7l^t|1# ^l2:§><5i AtPDX4 

<90> A^<gWl^ 5^ a^l^^lJO., X^l*tJL4i Bgl A-]<lol S.^^ ^^"o^^ H^l-'^ln] 

^ A-]<gtti^ S^lSlJl, /^1^Jl4i Xba\S^\ ^^^o] 

ol-g-§>o^ ofl7l^tflS] cDNAS^B] PCR^ ^l-g-§>^ AtPDX4 cmkmr ^^^^^S. 
#^§1-^4. ^^7] DNA# ^fl*tJL^ ^^/Il^cf XZ)aI-^S. ^^S>JL, ^cl-Al7lo11 
^ ^lA]-^ ^§>7l ^^H&ll^^ i^S)- -n-^^f"?] 5e/77 HS-S-E^^ 

o. ^l^]-^ pSEN ^B^ofl #^i^s]-o^ AtPDX4 -^^^Hl ^tt 'arHl^^i ^^^^1 

91 pSEN-AtPDX4 7flS^ ^A^<^A, ^1-71 oil A] 5e/7i HS-SB]^ ^1"^ 

^n^] AA ^^5]^ -^^^><^l tflsfl ^'^l^^* ^^1=1-. ^ 3^] pSEN ^Bi^ 

pSEN-AtPDX4 7flS^ ^Ajo] :£Aliqo:| :£ 3ollA-l (a)<^11 

pSEN ^iB]^ ^^j<5lJl, (b)<^l £^1^ pSEN-AtPDX4 7flS^ ^Bl^] ^^jc-li::!-. 

£ 3^1 BARfe Hj-^^Bf T:fl^ -^-^^l-fe bar 

(phosphinothr icin acetyltransf erase gene)# 7l-el7'ljl, RB^ -2--^^ ^/^KRight 
Border), LB^ ^^l(Left Border), P35S^ CaMV 35S RNA^ HSS-B^ , 35S 
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poly CaMV 35S RNA poly A, PSEN^ senl HSS-B] , Nos polyA^ i^sfel 
-n-^^Knopaline synthase gene)-^] polyAS 7l-e|^i::f. 
<9i> ^^7\ pSEN-AtPDX4 A3=.^^ ol-ns.Mi-B-ils]^ -^^sj-^l-^^^ 

( Agrobacterium tumefaciens ) <=^1 1^ ^ sfl ^ ( e 1 ect ropor at i on) ^J-^^ ^ ^1 -%-^\ 

^ S^a^l^T:]-. ^^^^^ o>ri^¥^Bfl5l-§- i3fl<a=^^ 28°CcHlAi O.D.6oo^'=>l 1.0<^1 

€ H^AA tifl<y^^>^3l, 25°C<^l^i 5,000rpm-^S 10^ ^<$]: €^^sl§H ^il^l- 
^§>^i=1-. n^^^ ^-IIS* O.D.6ooiJ:^l 2.0<^1 € ^^1-^1 Infiltration 

MediumdM; IX MS SALTS, IX B5 vitamin, 5% sucrose, 0.005% Silwet L-77, Lehle 
Seed, USA) wfl^Hl €^§>^^. <='fl7l^T:fl# ^^a^ (vacuum chamber )c'11 ^ 

^1 ^, <^11 7H>tfll- 24^1^ ^o]: l-sl^ll^^ ^(polyethylene bag) 'Hi 
^1^, ^^^^^ <^fl7l^>cfll- Til^ ^i^^lT^ ^xl-(Tl)# ^^s:>^i:l-. tflS^o.^^ 
%^A%^A <^>^5^(wild type) ^fl7l^l-i:fl ^ <?l:El^^^ -^^x>7l- 

Sl^l ^E-KpSEN ^Bl)T?l:0.^ <^fl7H>t|]# Aj-g-^j-^cf. 

<92> 3-2) Tl ^ T2 ^^^^ <^ll7l^T:fl5l 

<93> ^1-71 ^Al<i^l 3-l)<=HlAi^ ^-^l ^^^**!: <^fl7l^>cfloilA-] 0.1% 
til-^^Bf(Basta) A^Ai^^, tt^) -S-"25^<Hl^i 30^ ^AAA^ A^^%^^A 

^^§>^^. '^l^ <='fl7l^tfl^ ^o]: ^1-71 ^^<^ ^\i=.^ A^A^ 
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ol-u|e]- ^^^^^fl^ ^lA>^7l-xl£. o-:^^]-^!::]-. 
<94> *!r^, AtWX4 -^^^Hl <a:H]^i construct)^ ^^^^^ 

12.5 mg/L PPT(phosphinothricin, Duchefa, Nether lands )# MS wfl^Hl ^Jl, 3'U 
^oj. ^-]^ ^^el(4r)*!: 120711^ T2 ^^^^ ^^>1- 2.5 mg/L 5^51^^!- 
HCKpyridoxine-HCDCSigma, USA)^! ^7}s\7]^ ^7}^^] MS i^fl^l^- a^^>^ 

^^7| 27fl(# 47fl)^ c]4^(30 v]^)6\]X] ^^n^}^^. 

<95> Zi ^i^l-, "§-91 T^^^H^l^i ;^fltiflt!: 227fl^ 

^^^§1-^31, tfl^^^ ^1^-11 ^ ^^fl^^l ^<^\+ 

%si- «i^o^^l ^^5*1-^1=1-. siel^Aio] ^7}^ ^^s.^ ^1A> ^-^>oi 57pim- 

Cl :a<^^$iT::l-(£ 5a ^ £ 5b %3^) . tt^ , 19"^ S^ej^-Alo] ^7}^ 
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§11 1- ^ ^^1-^ -^IrSl-^^li?]: ^l<a ^ ^Sl-^ ^ 

Tqei^Aio^ ^v^^c] ^^§1-71 ttfl^^s ^^^m-. jq^ls-Aio] ^71-51 

^1 T=l4loilAi ^iliafl^ 197115] yfl^mol ^^^^^l-^ji, o]^ tfl^^ 

^ Alz]-^ ^^^1- ^^1-^ oi ^^idl o^o]^^ ^S). ^^l-o] ^v^s^v^t:!-. 

3]B]S.A]ol ^7}^ ^^^^ ^1^> €41-^1 57pim- V] ^<^^9X^(^ 5c ^ 

£ 5d ^s). -^>7i^ ^3l-«^l^i 5i|eis.A]oi ^71-^ yfl^Hl^i 'U'^^ ^1^1- s.^^ 711 

^1 1 copy<^l tilt!: <?]:El^^^ ^91^ ^b] ti] (mutant :wi Id type = 3: 

1)^1 7lo]^l-^ ^A^^M. '^l&it!: ^^S. S-^} T2 ^^^^ <^ll7l^VT:floj ^^^o^ 
^ 414-^ ^S^l- ^^-11, ^ ^^-IHI %5l-^4>, JielJl ol]7]^VT:flo^ ^1 

A> -B-SS. # ^ ^-5.Til, ^^^^ <^ll7l^Tfl^ SlBl^A] ^^Bl^ll S^^^l 
^ ^ ^ Si 1=1-. ttt-Bl-Ai, >a-7l AtH)X4 -B-^^Hl "yrBlAj^i ^^j^l 

(construct)S. ^l:^^l7l- ^rjel^A] c^o^^ ^'^^'^]^'^^^ 

<96> lE^, AtPDX4 -^^^>^1 tfltb "JlBl^^^ ^^j^l (construct)^ ^^^M 

^#0] TllBl^Al 9]d\] HlBl-T?l m^<^] 5]^o] o._£5]^x1 

# :^^§l-7l ^§><^ T2 <^117H>t:)1^ ^j^o] s] S-aJ-t^I , slsl^-^^ sjs^s. 

#-5-^^^ ^7H1 -H^Tll til:-§-s:>^xl <^o]-:a.»x:l-. T2 ^^^^ <='ll7l 

^tll# ^ii§>7l -?1§><^ 12.5 mg/L PPTCphosphinothricin, Duchefa, Netherlands) 
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# MS tifl^Hl i#3L, 3'U ^91 ^^'S](rcm T2 ^^^^ ^^}^ 0.5 

mg/L 51) e|s.Ai-HCl (Sigma, USA), 5r| s^^A>^-2HCl(pyridoxamine- 

2HCl)(Sigma, USA), 5rl5]s_^_HCi(pyridoxal-HCl)(Sigma, USA), 5zls]S-^_ 
5-^^(Sigma, USA)^1 ^7}S\7j^ ^7}S]^] MS ^^]Wr S^*>^ 

5^l5l^^^l ^7}S\^] ^4l<=Hl7.i ;^fltifl^ 21711^ 71] 

^^^§>^J1, tfl^^^ xl^^l ^ ^ W 

^41-0] #Aj§l-^cf. ^e]3L cf^ tilBfi?! BB^c^l ^7l-€ sllHel T=l4^<^l7>i ^fliafl*!: ^ 

^ :a.<3i^^i:1-(£ 6a, £ 6b, £ 6c, £ 6d, S.6e %S). vc\-^a^ ^^7] AtPDX4 

^m^^ 71 ^si^gEiH., 4>7i 1-51 ^#511^^1:^011 tiitt it 
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S. ^^^^^1, ^1-^ ^S^* ^^1§>^ «o^^, ^1-^ ^S^* ^^1§> 

^ ci^H-S]^ S^*]- 
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§1-71 (a), (b), (c) m (d)^ #si^#5ii^Bi^#s. <=>i^<=H^ 5-<^iAi 

^, 3i|sl^Ai A^^A^ 7i^o. $ei3gEi:B# s^§l-fe SBlTf#5ilo.Bi:B. 
^Bl= ; 

(b) ^i'l^JS 2«^1 7l7;ll^ ol-pli^A> A-l<go] ^^^oi ^Tg^].^ ^e)^ 
#s^^#5ll^El:^; 

(c) 2^] 7]^^^ O}^]}^^ ^^^1^ S^^l-^ ^Sl€ #Sl^#5ll 

(d) ^i*!^^ 2^1 71^11^ ol-Pli^A]- A-l<io^ ^^^^ -^^^ S^§>^ ^21 € 

#si^#^ll^Bi:^^ ^^^^s. ^si^ #si^#^l^Bi:^ 

[^^^ 2] 

41-71 A-i'iHi^ 2<^1 71;^)!^ <^l-T3li^A> A-i<io^ ^^^<a SOR/SNZ 3X1] ^5l 

b1:b# s^^l-^ #elTf#5ll-$-^:^. 
I^^^ 3] 
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^7] A-l<ttii^ 2<^1 71^1]^ x]<^o] ^^^o] SOR/SNZ sfl^B] 

I^^^ 4] 

^E]:^^ 16\] 7l^fl^ '^7]^^'^^ ^^^^ X^*>^ ^}^, 

[^^^ 5] 
6] 

Ai<itti^ 2<^1 7l;^ll^ cil-pli^AV Aj<^^ 62 % ^J-^^^* ^H^^i 

I^^^ 7] 
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[^^^ 8] 
[^^^ 101 

I^^^ 111 
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[^^^ 121 

[^^^ 131 
[^^^ 141 

I^^^ 151 
I^^^ 161 

^1-71 ^711^ P5llll«J- 7l7fl5] <y:B]^i -^5ll^H]H# 

^nmr ^^l-^S §>^, ^S4># ^x^l^l-^ Hj-i^. 

[^^^ 171 

4>7l 7l;<fl5] ^B]^^:: ^#5ll^B]S.# ^flS^ 
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[^^^ 181 

s. ^^^^^ ^«-^li^<^l :£<ys->^ a^§>^ ^^i-^s. 

§>^, ^S^J-^ ^^1§>^ 

[^^^ 19] 

4^-71 ^Tflir ^111%!- 7l;^fl^ <a:E]^^^ Tr#5fl^E]H.l- S%^-§>^ 7flS^ w3]Bl 
^^^^^ o>riS«]-Bfls]^ 31- A] oil ^^^liflo]] £<a§>^ S.^^} 

^^i^s ^V^, ^1-^ ^3^^ ^;^1§>^ 
[^^^ 201 

la:;^!^ ^^:^} 7-117-1, -^^51x1- Avoj^ 'f.DNA troi ^ ^flS^, 
^ H117J ^ siRNA^S ^^^^ ^<^lAi c>li^ ^ 71-xl tg-^oil n^^S^l^ 

^^1^5. §>fe, ^S^^ ^;^1§1-^ 

[^^^ 211 

Ai-gT^i^ 2^1 7l;^ll^ o]-T3ii^A> ^ ^Aftlr ^1^^^ 
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[^^^ 221 
I^^^ 231 

4>7l ^111% 7l7fl^ <?]:El^^i Tr#5ll-2.El:B# a^^>fe ^fls^ wljE-l 
[^^^ 241 

^1-71 7l7l]s] o]:Hl^^^ Tf#5ll-5-^:^# S^^>fe 711^^ 

^ ^^^S. sr>^, ^1-^ ^5^1-^ 

i^^^g- 251 

41-71 P5llll«J- 71711^1 <a:Bl^^^ 0_Bl:^# S^§>fe 7112:^ ^Bl 

S. ol-ZLSMl-BllSl^ -^^Sj-^m^^ ^^-^S §>fe, ^S^^ 
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I^^^ 261 
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IS. 11 



At5gl0410 

At2g38230 

At3gl6050 

snz3 

snz2 

snzl 



MEG — TGVVAVYGNGAITEAK-KSPFSVKVGLAQMLRGGVIMDVVNAEQARI AEE 52 

MAG TGVVAVYGEGAMTETKQKSPFSVKVGLAQMLRGGVIMDVVNAEQARI AEE 53 

MADQAMTDQDQGAVTLYSGTAITDAKKNHPFSVKVGLAQVLRGGAIVEVSSVMQAKLAES 60 

MS EFKVKTGLAQMLKGGVIMDVVTPEQAI r AER 33 

MS EFKVKTGLAQMLKGGVIMDVVTPEQAI r AER 33 

MTG EDFKIKSGLAQMLKGGVIMDVVTPEQAKIAEK 35 



At5gl0410 

At2g3S230 

At3gl6050 

snz3 

snz2 

snzl 



AGACAVMALERVPADIRAQGGVARMSDPQMIKEIKQAVTIPVMAKARIGHFVEAQILEAI 112 

AGACAVMALERVPADIRAQGGVARMSDPEMIKEIKNAVTIPVMAKARIGHFVEAQILEAI 113 

AGACSVIVSD PVRSRGGVRRMPDPVLIKEVKRAVSVPVMARARVGHFVEAQILESL 116 

AGACAVMALERIPADMRKSGQVCRMSDPRMIKEIMEAVSIPVMAKVRIGHFVEAQILEEL 9 3 

AGACAVMALERIPADMRKSGQVCRMSDPRMIKEIMEAVSIPVMAKVRIGHFVEAQILEEL 93 

SGACAVMALESIPADMRKSGKVCRMSDFKMIKDIMNSVSIPVMAKVRIGHFVEAQirEAL 95 



: « » : 



EE « « « » « 4 



At5gl0410 
At2g38230 
At3gl6050 

snz3 
snz2 
snzl 



GIDYIDESEVLTLADEDHH 
GVDYVDESEVLTLADEDNH 
AVDYIDESEriSVADDDHF 

QVDYIDESEVLTPADWTHH 
QVDYIDESEVLTPADWTHH 
EVDYIDESEVLTPADWTHH 



INKHNFRIPFVCGCRNLGEALRRIREGAAMIRTKG-EAGTG 171 

INKHNFKIPFVCGCRNLGEALRRIREGAAMIRTKG-EAGTG 172 

INKHNFRSPFICGCRDTGEALRRIREGAAMIRIQGDLTATG 176 

lEKHNFKVPFVCGAKDLGEALRRINEGAAMIRTKG-EAGTG 152 

lEKHNFKVPFVCGAKDLGEALRRINEGAAMIRTKG-EAGTG 152 

lEKDKFKVPFVCGAKDLGEALRRINEGAAMIRTKG-EAGTG 154 
:«: «»:«« :« «» 



At5gl0410 

At2g38230 

At3gl6050 

snz3 

snz2 

snzl 



NIIEAVRHVRSVNGDIRVLRN — MDDDEVFTFAKKLAAPYDLVMQTKQLGRLPVVQFAAG 229 

NVVEAVRHVRSVNGAIRLLRS — MDDDEVFTYAKK I AAPYDLVVQTKELGRLP VVQF AAG 230 

NIAETVKNVRSLMGEVRVLNN — MDDDEVFTFAKK I SAPYDLVAQTKQMGRVPVVQF ASG 234 

DVSEAVKHITKIKAEIQQYKEHLKTESDFAAKATELRVPVDLLKTTLSEGKLPVVNFAAG 212 

DVSEAVKHITKIKAEIQQYKEMLKTESDFAAKATELRVPVDLLKTTLSEGKLPVVNFAAG 212 

DVSEAVKHIRRITEEIKACQQ-LKSEDDIAKVAEEMRVPVSLLKDVLEKGKLPVVNFAAG 213 



At5gl0410 

At2g38230 

AtSgieOSO 

snz3 

snz2 

snzl 



GVATPADAALMMQLGCDGVFVGSGIFKSGDPARRARAIVQAVTHYSDPEMLVEVSCGLGE 289 
GVATPADAALMMQLGCD6VFVGSGVFKS6DPVKRAKAIVQAVTHYRDAAVLAEVSCGLGE 290 
GITTPADAALMMQLGCDGVFVGSEVFDGPDPFKKLRSIVQAVQHYHDPHVLAEMSSGLEN 294 
GVATPADAALLMQLGCEGVFVGSGIFKSSDPEKLACAIVEATTHYDNPAKLLQVSSDLGD 272 
GVATPADAALLMQLGCEGVFVGSGIFKSSDPEKLACAIVEATTHYDNPAKLLQISSDLGD 272 
GVATPADAALLMQLGCDGVFVGSGIFKSSNPVRLATAVVEATTHFDNPSKLLEVSSDLGE 273 
«::«»»««««:«««»«:»»«««« :« :« ::*:« « ::« » 



At5gl0410 

At2g3S230 

At3gl6050 

snz3 

snz2 

snzl 



AMVGINLNDEKVERFAMRSE 309 

AMVGLNLDD-KVERFASRSE 309 

AMESLNVRGDRIQDFGQGSV 314 

LMGGISIQSINEAGGKNGARLSEIGW 298 
LM6GISIQSINEA66KNGARLSEI6W 298 
LMGGVSIESISHAS — H6VRLSEIGW 297 
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IS. 2] 
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I£ 3] 



□ .ID 


□ 55 




355 


" SAFl 






p a lyA 







L3 



□ T7 



P355 



1 .ZE 


□ 23 












pnlyA 



II 



Size {Mi} 



LB 



355 
p □ lyA 



P355 
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[S. 4] 
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I£ Sal 




65-52 



5bl 




65-53 



is. 5c] 



65-55 



I£ 5dl 



I£ 6al 
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ISl 6bl 
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65-59 



I£ 6dl 



6el 
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<110> GENOMINE INC. 

KOREA RESEARCH INSTITUTE OF CHEMICAL TECHNOLOGY 
<120> Polynucleotide Coding Polypeptide Having Function Related to 

Pyridoxine Biosynthesis 
<160> 6 

<170> Kopatentin 1.71 
<210> 1 

<211> 1297 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 1 



t cact at aaa 


gccgat ccat 


agat aaacga 


ggaccggcca 


gaaatcgctt caccattccc 


ou 


ddd L C L C L C L 


L C Cd L L L L C L 


CCdCdCddd L 


L L C L C L L Cdd 


LC LCC^dL dd LggddggddC 


1 90 


CggCgL Iglg 


gcggtgt acg 


gt aacggtgc 


gat aacggag 


gcgaagaaat ctcccttctc 


1 ftO 
loU 


cgtgaaggt c 


ggL L IggCLC 


agat get cog 


Lggtgglgll 


atcatggatg tcgtcaacgc 




cgagcaagct 


cgtatcgccg 


aggaggctgg 


tgcttgcgcc 


gtcatggctt tggagcgtgt 


300 


tcctgctgat 


atccgcgctc 


aaggaggcgt 


cgctcgtatg 


agcgatccac aaatgattaa 


360 


agaaatcaaa 


caagccgtta 


cgattccggt 


gatggctaag 


gctaggattg gtcatttcgt 


420 


tgaagctcag 


atccttgaag 


caattggaat 


cgattacatc 


gatgagagcg aggttttgac 


480 


tcttgctgat 


gaagatcatc 


acatcaacaa 


gcataatttc 


cggatcccgt tcgtttgcgg 


540 


ttgccggaat 


ctcggcgagg 


ctctgaggag 


gatccgtgaa 


ggtgcggcga tgattaggac 


600 


caaaggtgaa 


gctggaaccg 


gtaacattat 


tgaagctgtg 


aggcatgtga ggtctgttaa 


660 


tggtgacatt 


agggttttgc 


gaaacatgga 


t gat gat gag 


gttttcactt tcgctaagaa 


720 


attagccgct 


ccgtacgatc 


tcgtgatgca 


gactaagcag 


cttggtcgtc ttcctgtagt 


780 


ccaattcgcc 


gccggtggag 


tggctactcc 


ggctgatgca 


gctctcatga tgcagcttgg 


840 


atgtgatggt 


gtctttgttg 


gttctggtat 


cttcaagagc 


ggtgacccag ctcgtcgtgc 


900 


acgtgccatt 


gttcaggctg 


tgactcatta 


cagtgaccct 


gaga t get tg tggaggtgag 


960 


ctgtgggctt 


ggagaagcca 


tggttgggat 


caatctcaac 


gatgagaagg ttgagaggtt 


1020 


cgctaatcgc 


tccgagtgat 


caaagaaata 


aaaggtaaaa 


tateteagae gaaatggttt 


1080 


cagaattttc 


tcagaccat t 


ttgcagtaat 


ctctttgaaa 


agaagaagat gat gat at tg 


1140 


ttggtagttt 


gtatcctttg 


tgttttcctt 


ataatctttg 


atagtetttt gttattgtaa 


1200 


ctcgtaatcc 


ct ttgcaaga 


acaagtt tgt 


cagttataat 


aatgtaetae tetettgate 


1260 


gatcagttgg 


ttttgaatct 


gatatattct 


tcgatcc 




1297 



<210> 2 
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<211> 309 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 2 

Met Glu Gly Thr Gly Val Val Ala Val Tyr Gly Asn Gly Ala He Thr 

15 10 15 Glu Ala Lys Lys Ser Pro Phe Ser Val Lys Val 

Gly Leu Ala Gin Met 

20 25 30 

Leu Arg Gly Gly Val He Met Asp Val Val Asn Ala Glu Gin Ala Arg 

35 40 45 

He Ala Glu Glu Ala Gly Ala Cys Ala Val Met Ala Leu Glu Arg Val 

50 55 60 

Pro Ala Asp He Arg Ala Gin Gly Gly Val Ala Arg Met Ser Asp Pro 
65 70 75 80 

Gin Met He Lys Glu He Lys Gin Ala Val Thr He Pro Val Met Ala 

85 90 95 

Lys Ala Arg He Gly His Phe Val Glu Ala Gin He Leu Glu Ala He 

100 105 110 

Gly He Asp Tyr He Asp Glu Ser Glu Val Leu Thr Leu Ala Asp Glu 

115 120 125 

Asp His His He Asn Lys His Asn Phe Arg He Pro Phe Val Cys Gly 

130 135 140 

Cys Arg Asn Leu Gly Glu Ala Leu Arg Arg He Arg Glu Gly Ala Ala 
145 150 155 160 

Met He Arg Thr Lys Gly Glu Ala Gly Thr Gly Asn He He Glu Ala 

165 170 175 

Val Arg His Val Arg Ser Val Asn Gly Asp He Arg Val Leu Arg Asn 

180 185 190 

Met Asp Asp Asp Glu Val Phe Thr Phe Ala Lys Lys Leu Ala Ala Pro 

195 200 205 

Tyr Asp Leu Val Met Gin Thr Lys Gin Leu Gly Arg Leu Pro Val Val 

210 215 220 

Gin Phe Ala Ala Gly Gly Val Ala Thr Pro Ala Asp Ala Ala Leu Met 
225 230 235 240 

Met Gin Leu Gly Cys Asp Gly Val Phe Val Gly Ser Gly He Phe Lys 
245 250 255 
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Ser Gly Asp Pro Ala Arg Arg Ala Arg Ala He Val Gin Ala Val Thr 

260 265 270 

His Tyr Ser Asp Pro Glu Met Leu Val Glu Val Ser Cys Gly Leu Gly 

275 280 285 

Glu Ala Met Val Gly He Asn Leu Asn Asp Glu Lys Val Glu Arg Phe 

290 295 300 

Ala Asn Arg Ser Glu 
305 

<210> 3 

<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sense primer 
<400> 3 

gaagatctat ggaaggaacc ggcgttgtgg 
<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Ant i sense primer 
<400> 4 

cgaagctttt ataactgaca aacttgttct tg 
<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sense primer 
<400> 5 

gaagatctca ctcggagcga ttagcgaac 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Ant i sense primer 
<400> 6 

gctctagatg gaaggaaccg gcgttgtggc 30 
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